http://dx.doi.org/10.7570/kjo.2016.25.1.19 20 | http://www.jksso.org ated with obesity-related diseases and metabolic risk factors than other obesity indices. 6, 7 However, there is little evidence regarding the accuracy of using the WHtR as a predictor for NAFLD. This study evaluated the accuracy of the WHtR as a predictor for NAFLD and attempted to identify the optimal cut-off values for predicting NAFLD in Korean women. 
Methods

Study participants
Data collection
All participants completed self-reported questionnaires about their lifestyle (alcohol consumption, cigarette smoking, and physical activity) and medical history. Anthropometric data (body weight and height) were measured in light clothing without shoes to the nearest 0.1 kg and 0.1 cm, respectively. The WC was measured at the midpoint between the lower margin of the rib cage and the iliac crest in a standing position. The BMI was calculated as the weight in kilograms divided by the square of the height in meters (kg/m 2 ). The WHtR was calculated by dividing the WC (cm) by the height (cm). Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured in the right arm using a standard mercury sphygmomanometer (Baumanometer, Baum, Copiague, NY, USA). All blood samples were collected from the antecubital vein after fasting for at least 12 hours.
Fasting blood glucose, total cholesterol, triglyceride, high-density lipoprotein (HDL)-cholesterol, aspartate aminotransferase (AST), and alanine aminotransferase (ALT) levels were analyzed by enzymatic methods using an automatic chemistry analyzer (Hitachi 7600-110, Tokyo, Japan).
A diagnosis of a fatty liver was based on abdominal ultrasonography with a 3.5-MHz transducer (HDI 5000, Philips, Bothell, USA);
two experienced radiologists performed the ultrasonography. They were unaware of both the purposes of this study, as well as the laboratory findings. The coefficients of variation (CVs) for inter-and intraoperator reproducibility were 6.8% and 4.3%, respectively. Hepatic steatosis was determined to be present when high hepatorenal echo contrast, bright liver parenchyma, or attenuation of ultrasound in a deep area of the liver was detected. Based on the criteria described previously, hepatic steatosis was graded into different categories as follows: (a) mild degree, which is characterized by a slight diffuse in- 
Statistical analysis
Continuous variables were characterized by the mean and the standard error, and categorical variables were presented as an estimated proportion. The clinical characteristics of the study population that had NAFLD were analyzed using an independent twosample t-test for the continuous variables and a chi-square test for the categorical variables. Receiver operating characteristic (ROC) curve analyses were generated to evaluate the optimal cutoff points of the WC, BMI, and WHtR for detecting participants who had NAFLD. To evaluate the optimal value of the anthropometric indices, the Youden J-index (sensitivity+specificity-1) was used. The area under the ROC curve (AUROC) was used to compare the diagnostic powers of the anthropometric indices. All analyses were conducted using the SAS statistical software (version 9.2, SAS Institute Inc., Cary, NC, USA) and the STATA statistical software (version 13.0, STATA Corporation, TX, USA). A two-sided test was performed and statistical significance was determined at a P value of less than 0.05. 
Results
The clinical characteristics of the study participants that had NAFLD are shown in Table 1 . The overall prevalence of NAFLD was observed to be 17.9%. Subjects with NAFLD had higher anthropometric indices, including WC, BMI and WHtR. In addition, blood pressure, fasting plasma glucose, total cholesterol, triglyceride, AST, and ALT were higher in the NAFLD group. WHtR. The highest sensitivity and specificity for detecting NAFLD were 72.3% and 74.7%, respectively, using a WHtR cutoff value of 0.49 (Table 2) .
Discussion
Given the growing prevalence and clinical implications of NAFLD, the use of a simple and useful tool for the early identification of NAFLD is beneficial from a public health perspective. Several mechanisms could explain the relationship between central obesity and NAFLD. Visceral adipocytes may be directly related to NAFLD due to their capability to synthesize, modulate, and se- WC, waist circumference; BMI, body mass index; WHtR, waist-to-height ratio. *Youden J-index= Sensitivity+Specificity-1. Fig. 1 . The receiver operating characteristic (ROC) curves for the waist-to-height ratio, body mass index, and waist circumference to predict non-alcoholic fatty liver disease. Generally, the BMI has been the most commonly used anthropometric parameter to reflect body fat mass. However, the BMI is limited because it does not take into account the how the body fat is distributed, i.e., it does not consider various occurrences such as central adiposity. 15, 16 Therefore, it is insufficient to determine the obesity-re- The present study had some limitations to be considered. First, as this study was a cross-sectional study, it had a limited ability to explain a causal relationship between anthropometric indices and the risk of NAFLD. Second, the study subjects were volunteers visiting for a promotional health screening at a single hospital. It is possible that these individuals were slightly healthier than the general public.
As a result of this potential selection bias, the study findings may not be as applicable to the general population in Korea. Third, we did not perform liver biopsies for the diagnosis of fatty liver, even though liver biopsy is considered the gold standard for the diagnosis of NAFLD.
We chose not to use liver biopsies as liver biopsies are an invasive procedure in the standard clinical setting, and ultrasonography is a noninvasive yet widely available method used for the qualitative assessments of hepatic fat accumulation. Thus, ultrasonography is the preferred modality for mass screening for hepatic steatosis with a reasonable accuracy (67-94%). 8, 18 In summary, a WHtR cut-off point near 0.5 has the potential to be a simple and practical index to identify NAFLD in Korean women.
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